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Having an adequate reserve margin — of both generation reserves and interruptible demand —
has dways been and remains an important piece of eectric industry rdiability. The methods of
achieving an excess of generaion over demand in amarket environment, however, may change
sgnificantly. The options for achieving capacity adequacy affect dectricity costs and reiability.

Electric energy must be produced asiit is consumed because generdly storage of eectric energy
isimpracticd. In every region, there must be sufficient ingtaled dectric generation to supply dectric
energy a dl times asthe customers consume it (or sufficient interruptible demand and load management
to reduce demand to alevd that the available generators can meet). In an interconnected eectrical
system, each customer is served by al generators on the system rather than by an individua generator.
Thus, for eectric supply to any particular customer to be reliable, the generation resources in the
interconnected system (supplemented by load management and price-responsive demand) must be
adequate for the needs of the whole system under a variety of adverse conditions. At the extreme, if
energy and operating reserves are inadequate and little or no demand response exids, reiability is
compromised and curtailments or black-outs may occur.

If there are inadequate operating reservesin aregiona market or load pocket, the generators
serving that area a peak hours can raise their prices because there is inadequate competition or
demand response to limit their collection of temporary scarcity rents. It is clear from experience in gas
markets, regiond eectric markets, and other commaodity markets that when demand pushestoo close
to available supply, the commodity pricerises. Thisis clear as both along-term trend and in pesk
versus off-peak price differentids. In regions where there is awide reserve margin, the excess supply
disciplines supplier market power and yields lower energy prices in peak and off-peak periods.

Higtoricdly, under monopoly regulation, utilities maintained a 15 to 20 percent reserve margin.
State commissions often required utilities to maintain a specified "reserve margin® as part of their
obligation to serve. Thissolution is problematic going forward for two reasons — first, the markets and
generation that serves each extend well beyond most state boundaries, and second, few load-serving
entities are now sdlf-sufficient in generation, and rdy on sgnificant purchases from other wholesde
producers.



While price-responsive demand has the potentia to take the place of generation adequacy
planning and be the tool system operators use to continuoudy ba ance supply and demand in red time,
it isnot clear when sufficient price-responsive demand will be available. Because most genertion,
transmission and demand management techniques cannot be put in place quickly (whether dueto
technologicd, investment, or siting and palitical chalenges), there may be a need for regulatory policies
to assure adequate region-wide capacity reserves. Therefore, we explore the options for state and
federa regulators to encourage new investment through wholesale market rules and programs.

Capacity Reserves

System operators must continuoudy balance generation and load in red-time while alowing for
random generation outages and load varigbility. This requires sufficient energy and sufficient short-term
"operating reserves', aclass of ancillary services made up of resources available to respond in minutes
or hoursin the event of system contingencies. "Capacity reserves' refers to long-term adequeacy of
generation and demand management (demand response and demand side management (DSM)) relative
to anticipated pesk loads; it is commonly expressed as a reserve margin (percentage of total generating
capacity over peak load minus interruptible demand).

Capacity assurance mechanisms

In the Midwest, Sgnificant generation investment was built in response to energy price spikesin
1997 and 1998. Without some market mechanism or regulatory requirement for excess capacity,
potentid generators must examine the likely returns from energy and operating reserves markets to
estimate whether future prices of energy and operating reserves will cover their investment cog,
running costs, and required returns on equity. Energy price caps may need to be higher to provide
enough “scarcity rent” to attract and pay for needed capacity. And regulators must be willing to
tolerate occasiona short-term wholesae price spikes, and reduce wholesale exposure to the spot
market through long-term contracting.

There are two extreme solutions for excess capacity assurance. The free market optionisto
set up no forma capacity assurance mechanism, but to wait for energy and capacity pricesin spot and
forward markets to rise high enough to judtify new invesments. Traditiondly, regulators and eected
officias have shown little willingness to bear the consequences of the high prices, price volatility and
reliability challenges that can result from this option. Proposed &t the other extremeis unilatera action
by the state or an 1SO (independent system operator) to build and operate needed reserves.

Between these two extremes, four primary options exist to encourage new capacity
congtruction:

1) Ingalled Capacity (ICAP) payments— An Ingaled Capacity (ICAP) obligation is an obligation
imposed on load-serving entities (L SES) to acquire a specified amount of generation capacity credits.
In the Northeast 1SOs, LSEs typically must acquire enough ICAP credits (MW tied to a specific
generation resource) to match their peak loads plus areserve margin of 15 - 20 percent. LSEsthat fail




to meet their ICAP obligations are subject to a deficiency charge (typicaly based on the cost of
building a new peeking generator.) LSEs may acquire the credits ether through ownership of
generation or through purchase of the capacity credits under contract from other generation owners.
Generators used for providing ICAP credits typicaly must be physicaly capable of generating energy
during a specified percentage of the year. ICAP generatorstypicaly must aso offer their energy for
sdeinto the ISO's energy market, athough the offer is not accepted (whether because of the need or
offer price), they may then sdll their energy outsde the ISO's market. 1t is possible to distinguish
between ICAP products, as for pesk v. intermediate v. baseload generation, but this has not been done
in the northesst.

In the tight pools of the Northeast, the traditiona 1CAP requirements have evolved into markets
for “capacity credits” These markets facilitate efficient exchange of "capacity credits' between entities.
In the PIM area, ICAP payments averaged $0/megawait in the fal of 2000, but averaged $177/MW-
day in early 2000 before FERC imposed modifications to the ICAP structure.

2) Forward contracts for new capacity — This options requires each L SE to hold contracts with
wholesde producers for sufficient generation and/or assured demand reduction in excess of that LSE's
projected demand.

3) Near-term reserve margin requirements — This requires each L SE to secure control over sufficient
generation and/or assured demand reduction in excess of its projected demand for the next one or
more years. Significant new capacity (over 18,000 megawatts) was developed within Texas between
1997 and 2002 in large part because retail regulators required the state's regulated utilities to own or
contract for enough capacity or interruptible demand to assure a 15% reserve margin beyond redistic
load forecasts. LSEs may do this through financid or physical contracts that provide assured markets
for capita investors. Region-wide, this requires regulators or an regiond transmission organization to
assure that no supply resources are being double-counted by the LSEs.

Some commentators describe options 2 and 3 asimposing atax or rdiability insurance
requirement upon al customers.

4) Economic development incentives— In Michigan in particular, Sate and locd officids have
aggressively courted new generation for its economic devel opment benefits, bringing new jobs and
protecting existing indudtries, with the result that over 4,500 MW is on-line or under congtruction, with
another 4,800 in permitting. This approach is beneficia for aloca area, but (unless there are significant
transmission congtraints protecting aload pocket) it does not assure that in redl-time the energy rights
day in-date.

Physical vs. Contractual M ethods of Ensuring Adequate Capacity Reserves
The policies to ensure adequate capacity can be distinguished by whether the capacity

obligation istied only to physica resources, or to contractua aswell as physical resources. Asnoted
above, the Northeast markets rely only on physical “iron in the ground” as ICAP credits. Alternative



proposas alow for contractua resources such as long-term firm energy contracts to count towards
capacity obligations.

Consderations about physical resources.

. Particularly through an absolute reserve margin requirement, it is consstent with traditiona
reliability planning methods. Loss of load probability (LOLP) modes can be used and physica
supply and demand resources can be evauated by rdiability planning authorities.

. Having physica resources (supply and demand) available may provide more certainty to system
operators that they will be able to baance the system.

. Demand response can be included as ICAP or reserve credits.

. Digtant resources can be included as long as they have firm transmission capacity rights to the
load.

. Resources which sdll their capacity as ICAP have agreed to provide other services to the
system, such as acommitment to aways bid unless physcaly unavailable.

. Methods such as ICAP transfer funds from ratepayers to existing generators, it is not clear that
| CAP has been responsible for any significant new generation congruction.

. Physcd reserve margin requirements have clearly caused increases in new generation and
interruptible demand in Texas (currently) and e sewhere (higtoricaly).

. Because ICAP isatradable product, it is possble for asupplier controlling alarge quantity of
generation to exercise market power and manipulate ICAP prices.

. In the Northeast, when ICAP resources are cdlled, there is no transparent price to signal the

need for additional emergency sdes, only pay-as-bid bilateral purchases by system operators.
Even with ICAP, badancing supply and demand is often more amatter of attracting enough
imports than one of keeping internd units available.

Consderations about contractual resources

. Contractua resources are less susceptible to market power because customers have more
options. Customers can purchase more distant resources and buy-through congestion, rather
than relying on units that have reserved firm transmisson on along term basis. Customers can
combine and repackage long-term energy contracts.

. Potentially more amenable to demand response. The terms and conditions imposed on demand
participants would likely be lessrigid than they are for ICAP.

. Product is consigtent with the standard “firm energy” products. Thus more market participants
trade in the same “ currency,” leading to more liquidity and more efficient exchange.

. Requirements for L SEs to demondtrate sufficient contractua resources to cover peak demand
could beimposed. This requirement could last for severd years and smooth out boom/bust
cycles.

. Contractual resource assurance raises fewer barriers to seams trading because there is dways a

trangparent price.



Regulators need to determine whether it is acceptable to subdtitute firm contracts for energy
and capacity (with financid risks on the non-L SE counter-party) in lieu of a contract from a
gpecific generation source.

Aswith physical assets, regulators need to verify that no resource or contract is being double-
counted (claimed by more than one LSE).

Questionsfor Regulatorsto Consider

1.

Whose job isit to assure reserve adequacy? What can Sate regulators do to assure reserve
adequacy for their LSEs and retaill customers? Can State regulation done assure reserve
adequacy or istherearolefor regiona coordination or Sate-federa cooperation across
regions? Can date and federa action, in coordination with 1SO or RTO regiond planning, be
effective to ddliver reserve adequacy?

Which of the available methodsis likely to be the most effective at getting new generation
capacity and/or demand management on-line? What are the likely costs and risks to investors
and end-use customers from each method?

Isit necessary or appropriate to standardize reserve adequacy methods across aregion or the
nation? If we do not standardize the reserve adegquacy method, could significant seams trading
problems result?

If there is a cgpacity reserve obligation, should it be physica only, or contractua aswell?

If there is an adequate demand response program in place across the market region, isit
necessary to retain a1 day in 10 years Loss of Load Probability or 15% reserve margin
standard to assure excess cgpacity for both reliability and price volatility mitigation?

What is the appropriate balance between demand and supply resourcesin meeting long-term
and short-term reserve requirements? Whose job isit to determine and effect this baance,
dtate or regiond regulators or the RTO planning process?

How much excess reserves is enough? How much excess capacity do we want to ask
customersto pay for? How should the cost of reserves be balanced against the benefits of
reserves?
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